. However, the acquisition time in FLIM and SMLM is in the order of minutes. Because many molecular arrangements in living cells-including those of RTKs-evolve on a much faster time scale, confocal FLIM images get blurred and spatial resolution is reduced severely . In SMLM, molecules are localized successively in consecutive frames. Performing these measurements on dynamic molecules in living cells will lead to a falsified image of localizations since molecules diffuse to different positions in the course of data acquisition. For instance, the epidermal growth factor receptor (EGFR) moves on average with a diffusion constant of 2-5 10 -2 μm 2 /sec in the 2D environment of the membrane (Orr et al., 2005; Xiao et al., 2008). To allow for long acquisition times, irreversible chemical fixation with aldehydes is
2 typically used. Yet, the use of chemical fixation agents is inefficient in immobilizing membranes and can lead to protein extraction or artificial clustering (Saffarian et al., 2007; Tanaka et al., 2010; Schnell et al., 2012) . Further, the lethal fixation disrupts the out-of-equilibrium physiological state and prohibits the observation of the evolution of molecular patterns within an individual cell. We have therefore developed a reversible cryo-arrest that halts molecular movements for high-resolution imaging, yet maintains cells in a viable state. Upon cooling, the concentration of cryoprotective dimethyl sulfoxide (DMSO) is increased stepwise . This precludes the formation of ice crystals that can be lethal to cells while scattering light and altering cellular structure by displacing organic material (Dubochet et al., 1988 and 2012; Huebinger et al., 2016) . At the same time, adding DMSO at low temperatures greatly reduces its toxicity (Farrant, 1965) . A further advantage of the cryo-approach is that fluorophores become less reactive in the excited state, resulting in the emission of more photons before bleaching as well as a lowered production of cytotoxic radicals (Kaufmann et al., 2014) , which can severely damage cells during acquisition at physiological temperatures (Wäldchen et al., 2015) . 
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In this protocol, we focus on the application of the cryo-arrest to study RTK-activation in adherently growing mammalian cells. In the tested cells, general morphology was preserved. They did not induce expression of stress response genes and growth factor induced signaling proceeded normally after the cryo-arrest . The protocol is likely adaptable to various types of biological samples and processes. However, when reversible cryo-arrest is established in a new www.bio-protocol.org/e2236 Dulbecco's modified Eagle medium (DMEM) with phenol red supplemented with 10% fetal bovine serum (FBS), 100 μg ml -1 streptomycin plus 100 U ml -1 penicillin, 1% L-glutamine (200 mM) and 1% nonessential amino acids
